Background: A fixed-drug eruption (FDE) is a unique cutaneous adverse drug effect in the form of recurrent lesions at the same site after re-exposure to the offending agent. Aim: The aim of the study was to identify changes in trends in fixed drug eruptions with regard to causative drug or patient risk factors. Methods: Cases of FDEs encountered between March 2014 to May 2017 during routine pharmacovigilance activities were analyzed. Results: FDEs made up 8.4% of total adverse drug reactions and 11.1% of cutaneous reactions. Majority of the patients were adults between 18 and 45 years old. The average lag period between drug intake and appearance of FDE was 2.04 days. Commonly affected sites were extremities, lips, head and neck, and genitalia. Number of FDE lesions varied from 1 to > 6, with nearly half the patients (46%) presenting with a single lesion. Antimicrobials (80.6%) and nonsteroidal anti-inflammatory drugs (20.8%) were most frequent drugs implicated. Route of administration was oral for all causative drugs. History of an FDE was positive in 26 (50.2%) of the cases. Majority of the patients (21 out of 25 or 84%) whose lesions appeared within minutes to hours of suspected drug intake had a history of FDE. Furthermore, 66.7% of patients with multiple lesions had a history of FDE while only 34.8% of patients with a single lesion had such a history. Conclusion: FDEs are common cutaneous reactions with antimicrobials and anti-inflammatory agents, with increased likelihood of extensive and multiple lesions in patients with a history of FDE.
Introduction
A fixed-drug eruption (FDE) is an immunological cutaneous adverse reaction characterized by sharply defined lichenoid lesion/s which occur/s at the same location every time there is exposure to the causative substance. [1] Exogenous agents are the only known cause of FDE. It does not occur spontaneously or following an infection. The skin lesion sometimes resolves when medication is discontinued, but it usually results in long-lasting or even permanent pigmentation. [1, 2] Because of its characteristic features, FDE can be diagnosed with relative ease compared to other drug eruptions.
The number of diagnosed FDE cases is increasing steadily, due in part to increased awareness by physicians, but also because of increased use of drugs. Its incidence, from different reports, varies from 2.5% to a high of 22% of all patients with cutaneous adverse drug reactions (CADRs), [3] including data from the Indian population. [4] Fixed-drug eruptions occur in both sexes and in all age groups, including infants and the elderly, although a majority of cases are seen in the age range 20-40 years. 
Materials and Methods
The study was carried out at a tertiary care hospital in central India, which was also an adverse drug reaction (ADR) Monitoring Centre under the Pharmacovigilance Programme of India since March 2014. All cases of FDE reported between March 2014 and May 2017 were analyzed for patient characteristics, type and number of FDE, and suspected drug. The aim of the study was to identify any change in trend in FDE with regard to causative drug or patient risk factors.
Results
A total of 596 ADRs of which 451 (75.7%) CADRs were reported during the study period, i.e., March 2014 to May 2017. Among these, there were 50 patients (31 men and 19 women) with FDE, making it 8.4% of the total ADRs and 11.1% of CADRs. The mean age of the patients was 36.8 years, with a range from 7 to 62 years. Majority of the patients were adults between 18 and 45 years old [ Table 1 ].
The lag period between intake of suspected drug and emergence of eruption ranged from 0 (lesions appeared on the same day) to 45 days, with an average lag period of 2.04 days. Twenty-one of the 25 patients who developed lesions on the same day had previous history of FDE, while one patient had a history of an unspecified allergic reaction to nimesulide. Only 3 patients with a lag period of onset of FDE of a few hours gave no previous history of FDE or any other drug allergy. History of an FDE in the past with the same (5), related (11) or unrelated (6) drug was positive in 26 (50.2%) of the cases. In four patients, drug responsible for FDE in the past was not known.
Commonly affected sites were extremities (27), lips (20) , head and neck excluding the lips (7) and genitalia (5) . , while one patient had an overlap of plaques and bullous lesions, and one patient had ulcerated lesion on the lips. Out of the three patients who had extensive FDE, two were due to ciprofloxacin. One was a case of bullous FDE with vesicular lesions developing all over the body 20-30 min after ciprofloxacin. Another was a nonbullous FDE which appeared all over the body 5 days after taking ciprofloxacin. The third patient developed lesions over lips, scrotum, thighs, and both forearms after 2-3 h of taking a fixed-dose combination of acetaminophen 325 mg + aceclofenac 100 mg. Two out of the three patients with extensive FDE had a history of FDE.
Number of FDE lesions varied from 1 to >6, with

Antimicrobials
(80.6%) and nonsteroidal anti-inflammatory drugs (20.8%) were the drugs implicated in a majority of patients. Four patients were receiving both antimicrobials and nonsteroidal anti-inflammatory drugs (NSAIDs) at the time of developing the FDE. Among the antimicrobials, antibacterial agents or agents with dual antibacterial and antiprotozoal action (the nitroimidazoles) were most commonly used. Fluoroquinolones were the most common antibacterial involved, accounting for 34 (60.8%) of the FDE cases. In 18 of these patients, a nitroimidazole (metronidazole, tinidazole, or secnidazole) was prescribed along with a fluoroquinolone [ Table 2 ]. Other drugs responsible for an FDE (not listed in table) were cetirizine, levocetirizine, loperamide, atropine-diphenoxylate, drotaverine, methylcobalamin-pregabalin, and a multivitamin-mineral preparation. An antimicrobial or anti-inflammatory agent was implicated in all patients with previous history of FDE [ Table 3 ].
Route of administration was oral for all causative drugs.
The FDEs were treated by discontinuing the offending drug, topical corticosteroids, and oral antihistamines. More than half (50.4%) of the patients recovered within 10 days, while in 14 patients, the lesions took between 11 and 30 days to resolve. In all these patients, there was persistent hyperpigmentation of the affected site till last follow-up. In 7 patients, the lesions were resolving, while in 2 cases, the FDE was still continuing. Diagnosis of FDE was clinical in all the patients. There was unintentional oral rechallenge with ciprofloxacin, etoricoxib, or a multivitamin-mineral preparation in three patients by self administration (2 patients) or prescription (1 patient). In one patient with a single FDE on the shoulder with doxycycline, intentional oral rechallenge was carried out as it was decided to use doxycycline for a urinary tract infection. The patient was advised to take one-fourth of the original 100 mg dose but took the full 100 mg dose. Rechallenge was found 
Discussion
Although our cases numbered too few to give definitive trends, there was a predominance of men (31 men and 19 women). A slight male trend has been reported in some studies [5, 3] while some analyzes report a female dominance. [6, 7] According to some authors, FDEs account for 14%-22% of cutaneous drug reactions in children, [8, 9] but in our study, there was only one child, 7 year old.
The most frequently affected sites in our series were the extremities (50.4%), followed by the lips (40%). Both these sites have been recognized as common sites of involvement in several studies. [1, 2, 6] We had only five cases with involvement of the genitalia.
Antimicrobials and NSAIDs are well-known triggers for an FDE [1, 2, 4] and were the common culprits in our series too. Among the antimicrobials, fluoroquinolones and nitroimidazoles were most commonly involved. This is in keeping with several other reports of FDE with these drugs as well as the increasing use of these drug groups in our country. [7, 10, 11] In 18 patients, these were given together, making it difficult to pinpoint any one drug as responsible. Sulfamethoxazole-trimethoprim, amoxicillin-clavulanic acid, and doxycycline were earlier more frequently responsible for FDE, but with a decrease in their prescription rate, incidence of FDE due to them is likewise decreasing. [3] The other drugs implicated in our series, that is, fluconazole, [12] terbinafine, cetirizine [13, 14] levocetirizine, [13, [15] [16] [17] opioids, [18] and multivitamin-mineral preparations [19] have all been recognized as possible causes of FDE.
In a little over half the patients (50.2%), there was a history of an FDE. Many authors have reported a high proportion of recurrent FDEs. [11] In two patients, there was cross-reaction between ciprofloxacin and norfloxacin -that was an FDE due to norfloxacin in a patient with history of FDE with ciprofloxacin and vice versa. Similarly, there was cross-reaction between secnidazole-metronidazole and levocetirizine-cetirizine. Cross-reaction between fluoroquinolones, nitroimidazoles, fluoroquinolone-nitroimidazole combinations, and levocetirizine-cetirizine have been previously reported. [20] [21] [22] [23] In 5 patients with FDE following an NSAID, there was a history of FDE with an analgesic/antipyretic though the exact drug was unknown. It could imply recurrence with same or a related drug. Similarly, in two patients with FDE due to an FDC-containing norfloxacin + tinidazole, there was history of FDE with an antidiarrheal drug.
Majority of the patients (21 out of 25 or 84%) whose lesions appeared within minutes to hours of suspected drug intake had history of FDE. Furthermore, 66.7% of patients with multiple lesions had a history of FDE while only 34.8% of patients with a single lesion had such a history. Although the number of cases was too small for statistical significance, it might be possible to expect that patients with a history of FDE were more likely to have a faster onset (lesions appeared within minutes to hours) as well as more number of lesions. Furthermore, two out of three patients with extensive FDE had history of FDE. The increase in number and severity of lesions on reexposure is related to the pathophysiology of FDE, which is still incompletely understood. Intraepidermal CD8 + T cells seem to play an important role in FDEs. These cells remain quiescent in a primed state in healed FDE lesions. [24] When a causative drug or a structurally related one is re-administered, the primed CD8 + T cells are activated to release interferon gamma and cytotoxic granules such as granzyme B and perforin. Mast cells also contribute to the activation of intraepidermal T cells by recruiting cell adhesion molecules on the surrounding keratinocytes, through the action of tumor necrosis factor alpha. [25] Cytokines and/or adhesion molecule-mediated recruitment of CD4 + T cells, CD8 + T cells, and neutrophils may contribute to tissue damage in fully developed FDE lesions.
On a clinical front, the high percentage of patients with recurrent FDEs underlines the importance of recognizing an FDE as well as avoiding administration of same or structurally related drug to a patient who once developed an FDE. Since a patient may visit multiple health facilities and practitioners, the prescriber is often unaware of any history of FDE. Both patient as well as prescriber awareness is required to avoid inadvertent and unnecessary rechallenge with a causative drug.
Conclusion
Since an FDE cannot be reversed and the pigmentation often persists indefinitely, prevention is the key. This can be done by better awareness about the common causative drugs, the likelihood of recurrence with same or similar drugs, and use of alternatives where possible.
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What is new?
In our series, FDE was found to be more common in men. Although extremities were common sites involved, genitalia was involved in only 10% of the cases. Majority of the extensive and multiple lesions were seen in patients with a history of FDE. Lag period of appearance of FDE was shorter in patients with a history of FDE.
